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(54) DEVELOPING ROLL 

(57)Abstract: 

PURPOSE: To provide a developing roll having good toner releasing property, 
resistance against settling, and proper conductivity to obtain good image quality 
by designing low hardness as a whole. 

CONSTITUTION: This developing roll consists of an axial body 10, Innermost 
layer 1 1 formed around the axial body 1 0, intermediate layer 1 2 around the 
innermost layer 1 1 , and outermost layer 1 3 around the intermediate layer 1 2. 
The innermost layer 1 1 is formed from a material essentially comprising 
conductive silicone rubber and has <15° hardness (Hs), <5% compressive 
permanent strain (Cs), and <107Q.cm volume specific resistance (Rv). The 
intermediate layer 1 2 is formed from a material essentially comprising a rubber 
containing a conducting agent and has 185** hardness (Hs) and <106Q.cm 
volume specific resistance (Rv). The outermost layer 13 is formed from a 
material essentially comprising fluorine rubber and has 185° hardness (Hs) and 
107 to 1012n.cm volume specific resistance (Rv). 
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* NOTICES ^ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The development roll characterized by having the innermost layer (A) formed along with the periphery of an axis and 
the above-mentioned axis, the interlayer (B) formed in the peripheral face of the above-mentioned innermost layer (AX and the 
outermost layer of drum (0) formed in the above-mentioned interlayer s (B)'s peripheral face. 

(A) It is formed of the formation material which makes conductive silicone rubber a principal component, and, for less than 1 5 
degrees and a compression set (Cs), less than 5% and volume resistivity (Rv) are [ a degree of hardness (Hs) ] 107. Innermost 
layer set under to omega-cm. 

(B) It is formed of the formation material which makes the mbber containing an electric conduction agent a principal component, 
and a degree of hardness (Hs) is 85 degrees or less, and volume resistivity (Rv) is 106. Interlayer set under to omega-cm. 

(C) The outermost layer of drum by which it was formed of the formation material which makes a fluororubber a principal 
component, and the degree of hardness (Hs) was set as 85 degrees or less, and volume resistivity (Rv) was set as 107 - 1012 
ohm— cm. 

[Claim 2] The development roll according to claim 1 whose electric conduction agent of an interlayer (B) is carbon black. 
[Claim 3] The development roll according to claim 1 or 2 with which the silane-coupling-agent layer is formed between the 
innermost layer (A) and the interlayer (B). 



[Translation done.] 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use f this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the development roll used for an electrophotography copying machine, a printer, 

etc. 

[0002] 

[Description of the Prior Art] Generally, the copy by the electrophotography copying machine is performed as follows. That is, a 
manuscript image is formed in the photoconductor drum which rotates to a shaft center as an electrostatic latent image, a toner 
is made to adhere to this, a toner image is formed, and it copies by imprinting this toner image to tracing paper. In this case, in 
order to make an electrostatic latent image form to the above-mentioned photoconductor drum front face, a photoconductor 
drum front face is electrified beforehand, a manuscript image is projected through optical system to a part for this live part, and 
building an electrostatic latent image is performed by negating electrification of the portion equivalent to which light was. And 
recently as a method which electrifies a photoconductor drum front face in advance of formation of the above-mentioned 
electrostatic latent image, the roll electrification method which contacts an electrification roll on a photoconductor drum front 
face directly, and electrifies a photoconductor drum front face is adopted. Thus, as a method of making a toner image forming in 
the electrostatic latent image formed in the photoconductor drum front face, as shown in drawing 3 , the method (contact 
development method) using the development roll 2 is taken. That is, when a toner is magnetic one component, a toner 4 is made 
to shift to development roll 2 front face around which the toner 4 in the toner box 6 is made to adhere to magnet roll 3 front 
face rotated in the direction of an arrow first, and it ****s on this magnet roll 3, and a photoconductor drum 1 ****s, and it 
turns conversely. The toner 4 which shifted to development roll 2 front face shifts to the electrostatic latent-image portion of 
photoconductor drum 1 front face, and a toner image is formed in photoconductor drum 1 front face. Thus, on the transported 
tracing paper, the formed toner image is imprinted through imprint equipment, and tracing paper is continuously fixed to it with a 
fixing roll etc. Thus, a copy is performed. In drawin g 3 , 5 is a doctor. 

[0003] The following properties are required from such a development roll 2. Namely, so that the shift of a toner to the 
electrostatic latent image formed in ^ photoconductor drum 1 front face may be made Have a good toner mold'-release 
characteristic and the degree of a slide contact on the photoconductor drum 1 and the magnet roll 3 is made soft. Since low 
degree-of-hardnessHzation for mitigating motor torque and preventing toner fixing is attained and the pressure welding is 
carried out to the ^ photoconductor drum 1 to the both sides of the magnet roll 3, Since it will become difficult to control the 
conveyance nature of a good toner if a pressure-welding portion is equipped with the low setting nature which setting cannot 
produce easily and development roll 2 front face is covered with a charge, it is required that it should have proper 
conductivity etc. 

[0004] In order to meet such a demand, on the periphery of an axis (conductive base) Volume resistivity is 107. The conductive 
elastic body layer adjusted to below omega-cm is formed. To the front face of this conductive elastic body layer, volume 
resistivity is 105. The conductive resin layer adjusted to below omega-cm is formed. The roll which furthermore formed in the 
front face of this conductive resin layer the half-conductive resin layer which consists of a polyvinylidene-fluoride resin, fluoride 
rubber, and an antielectricity characteristic intermixing-of^material object is proposed (JP,5-107794,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, the development roll of the above-mentioned composition has the degree 
of hardness of an elastic body layer as high as 25 to 35 (JIS A degree of hardness) grade, and since the degree of hardness of 
the resin layer formed in the front face is still higher, it is difficult to meet the demand of the above-mentioned reduction in 
degree of hardness. 

[0006] This invention was made in view of such a situation, is equipped with a good toner mold-release characteristic, low 
setting nature, and proper conductivity, and sets offer of the development roll with which good quality of image is obtained as 
the purpose by moreover setting the whole as a low degree of hardness. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the development roll of this invention takes 
the composition of having had the innermost layer (A) formed along with the periphery of an axis and the above-mentioned axis, 
the interiayer (B) formed in the peripheral face of the above-mentioned innermost layer (A), and the outermost layer of drum (0) 
formed in the above-mentioned interiayer's (BXs peripheral face. 

(A) It is formed of the formation material which makes conductive silicone rubber a principal component, and, for less than 1 5 
degrees and a compression set (Cs), less than 5% and volume resistivity (Rv) are [ a degree of hardness (Hs) ] 107. Innermost 
layer set under to omega-cm. 

(B) It is formed of the formation material which makes the rubber containing an electric conduction agent a principal component, 
and a degree of hardness (Hs) is 85 degrees or less, and volume resistivity (Rv) is 106. Interiayer set under to omega-cm. 

(C) The outermost layer of drum by which it was formed of the formation material which makes a fluororubber a principal 
component, and the degree of hardness (Hs) was set as 85 degrees or less, and volume resistivity (Rv) was set as 107 - 1012 
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ohm— cm. 
[0008] 

[Function] That is, this invention persons repeated a series of researches about the development roll for acquiring a good copy 
picture in the contact development method. And the course of the research examined the property (a toner mold-release 
characteristic, the reduction in a degree of hardness, low setting nature, proper electric-conduction-izing) required of a 
development roll, and research was repeated to trace the composition conditions for filling all of these properties, first, a 
development roll as mentioned above from carrying out the pressure welding to the photoconductor drum to the both sides of a 
magnet roll For example, the knowledge that it is difficult to prevent mitigation of the motor torque demanded even if it sets only 
the interior of a roll as a low degree of hardness, and fixing of a toner is acquired. It inquired about the property of each class by 
which hits whether the demand of the reduction in a degree of hardness can be met on an idea, and laminating formation is 
carried out on the surface of an axis by setting the whole roll as a low degree of hardness. And when the degree of hardness 
(Hs) of an innermost layer was set as less than 15 degrees as a result, and an interlayer s degree of hardness (Hs) was set as 85 
degrees or less and the degree of hardness (Hs) of an outermost layer of drum was further set as 85 degrees or less, it traced 
that the above-mentioned demand could be satisfied. To a setup of the above-mentioned degree of hardness (Hs), furthermore, 
then, the result which repeated research in order to meet the demand to low setting nature and proper conductivity, It adds to a 
setup of the degree of hardness (Hs) of above-mentioned each class, the compression set (Cs) of an innermost layer Less than 
5%, Volume resistivity (Rv) is set as less than 1 07 ohm-cm, and it is an interlayer's volume resistivity (Rv) 1 06 If it sets under to 
omega-cm and the volume resistivity (Rv) of an outermost layer of drum is set as 107 - 1012 ohm-cm The bird clapper was 
found out as it is possible to satisfy many properties (a toner mold-release characteristic, the reduction in a degree of hardness, 
low setting nature, proper electric-conduction-izing) required of a development roll, and this invention was reached. In addition, 
in this invention, the 'principal component " in each class is the meaning included when consisting only of a principal component. 

[0009] Below, this invention is explained in detail. 

[0010] The development roll of this invention is equipped with an axis 10, the innermost layer 11 formed along with the periphery 
of this axis 1 0, the interlayer 1 2 formed in the peripheral face of this innermost layer 1 1 . and the outermost layer of drum 1 3 
formed in this interlayer's 1 2 peripheral face as shown in drawing 1 . 

[001 1] As the above-mentioned axis 10. especially if it has conductivity, it is not limited, and the cylinder object of the Japanese 
common chestnut ****** metal is used in midair in rodding which consists of a metal solid object, and the interior. Aluminum, 
stainless steel, etc. are raised as a material of the above-mentioned axis. 

[0012] The innermost layer 11 formed in the periphery of the above-mentioned axis 10 is formed using the formation material 
which made conductive silicone rubber the principal component 

[0013] The above-mentioned conductive silicone rubber is obtained by blending an electric conduction agent with silicone 
rubber. 

[0014] It is desirable to use what added the dimethyl silicone oil for what added the vinyl group to dimethyl silicone polymer as a 
bridge formation site as the above-mentioned silicone rubber. 

[001 5] Moreover, as the above-mentioned electric conduction agent, carbon black (furnace black, acetylene black) etc. is used. 
It is desirable to use especially the furnace black (conductive carbon black : KETCHIEN black) which a surface area is large, and 
oil absorption is large, and is easy to make a structure (electric conduction path) from the point that high conductivity is 
required, also in the above-mentioned electric conduction agent. As for the loadings of the above-mentioned electric conduction 
agent, it is desirable to set it as the range of the three to 15 section to the silicone rubber 100 weight section (for it to 
abbreviate to the "section" below). It is the four to 8 section especially preferably. That is, the loadings of an electric 
conduction agent are because the inclination for a degree of hardness to become high will be seen if sufficient conductivity is 
not acquired but it exceeds the 15 sections conversely in the less than 3 sections. 

[0016] The interlayer 12 formed in the peripheral face of the above-mentioned innermost layer 1 1 is formed of the formation 
material which makes the rubber containing an electric conduction agent a principal component. 

[001 7] As the above-mentioned rubber, epichlorohydrin-ethyleneoxide rubber, hydrogenation acrylonitrile-butadiene rubber 
(hydrogenated nitrile rubber), etc. are raised. It is desirable to use hydrogenated nitrile rubber especially from the point of a good 
adhesive property with the fluororubber which is the formation material of an outermost layer of drum 1 3, and familiarity nature 
with rubber. 

[0018] Moreover, as the above-mentioned electric conduction agent, although ion electric conduction agents, such as carbon 
black, such as KETCHIEN black, a metallic oxide, and quartemary ammonium salt, are used, the field of the ease of conductive 
grant to carbon black is desirable. 

[0019] And it is desirable especially desirable to set it as the rate of the 15 to 35 section to the rubber component 100 section, 
and the loadings of the above-mentioned carbon black are the 20 to 30 section. That is, it is because it becomes possible to set 
an interlayer as a desired degree of hardness and volume resistivity by setting it as the above-mentioned loadings. 
[0020] Into interlayer 1 2 formation material, you may add vulcanizing agents, such as sulfur, and a vulcanization accelerator for 
stearin acid, a zinc white (ZnO), a softener, etc. suitably again if needed in addition to the above-mentioned rubber component 
and carbon black. 

[0021] The outermost layer of drum 13 formed in the above-mentioned interlayer's 12 periphery is formed of the formation 
material which makes a fluororubber a principal component. 

[0022] It is desirable not to limit, for a well-known thing to be conventionally used especially as the above-mentioned 
fluororubber, and for a tetrafluoroethylene-polypropylene (TFE-PP) copolymer to be used preferably, and to use the random 
copolymer which specifically has the structure shown below. 
[0023] 
[Formula 1] 
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-tCF,— CF2-^ -CCFa— CHa-^Tl tCHj — CH-i-jr- 

CH, 

[0024] In the above-mentioned structure, the rate of each repeat portions m, n, and p is a weight ratio, and it is m:n:p=(30-50): 
(30-40): (20-30) to use what was set as m:n:p=(30-60):( 10-40): (10-40) desirable especially preferably. 
[0025] And the ion conductivity electric conduction agent for giving proper volume electric resistance is blended with this 
outermost layer of drum at the above-mentioned outermost-layer-of-drum 13 formation material in addition to a fluororubber. 
[0026] As the above-mentioned ion conductivity electric conduction agent, the perchlorate of the fourth class ammonium 
compounds, such as trimethyl octadecyl ammoniumchloride, benzyl trimethylammonium chloride, trioctyl propylene 
ammoniumchloride. a trioctyl propyl ammonium star s picture, trimethyl octadecyl ammonium perchlorate. tetrabutylammonium 
hydrogen sulfate, and tetrabutylammonium hydroxide, and these fourth class ammonium compound, a benzoate. a nitrite, a 
sulfate, oxalate, etc. are raised, for example. These are independent, or are combined two or more sorts and used. Especially, it 
is desirable to use tetrabutylammonium hydrogen sulfate and tetrabutylammonium hydroxide. 

[0027] In addition, it is desirable from the point of adhesive improvement with the above-mentioned innermost layer and an 
interlayer to form a silane-coupling-agent layer between an innermost layer and an interlayer in addition to formation of above- 
mentioned each class. That is, in order to aim at adhesive improvement between two-layer since both adhesive property is bad 
when using what makes hydrogenated nitrile rubber and carbon black a principal component as an interlayer formation material, 
using conductive silicone rubber as the above-mentioned innermost layer formation material, it is desirable to form a silane- 
coupling-agent layer. Specifically as the above-mentioned silane coupling agent, gamma-giycidoxypropyltrimetoxysilane, gamma- 
methacryloxpropyl trimethoxy silane, gamma-aminopropyl triethoxysilane, vinyltriethoxysilane, gamma- 
chloropropyltrimetoxysilane, etc. are raised. 

[0028] The development roll of this invention is manufactured as follows, for example. That is, first, each component for the 
aforementioned innermost layer formation material is kneaded with kneading machines, such as a kneader, and each coating 
liquid which is interlayer formation material and outermost-layer-of-drum formation material about the innermost layer formation 
material which is a compound again is produced. Each above-mentioned coating liquid blends each component suitably, kneads it 
with a ball mill etc.. adds an organic solvent to this mixture, and is prepared by mixing and stirring. And the concentration of the 
coating liquid prepared by doing in this way is suitably set up according to the thickness of each class to form. That is. the 
thickness of each class becomes a factor with the big viscosity control of coating liquid, it is set up by this viscosity control, 
and the above-mentioned viscosity is determined by the concentration of each coating liquid. As for the concentration of such a 
viewpoint to each above-mentioned coating liquid, it is desirable to set it as 1 0 - 30% of range about interlayer formation 
material. It is 12-15% especially preferably. Furthermore, it is desirable to set it as 1 0 - 30% of range about outermost-layer- 
of-drum formation material. It is 12 - 17% especially preferably. 

[0029] As the above-mentioned organic solvent, a methyl ethyl ketone, a methanol, toluene, isopropyl alcohol, a methyl 
cellosolve, a dimethylformamide, etc. are raised. These are independent, or are combined two or more sorts and used. 
[0030] subsequently, the inside of the lower lid 1 5 which set the above-mentioned metal axis (redding) 1 0 as a metal axis 
(redding) was prepared and it was shown in drawing 2 , and cylindrical 16 — a silicone rubber compound (innermost layer 
formation material) — casting — carrying out — a top cover 17 — cylindrical — it is attached outside 16 Subsequently, this 
whole forging roll die is heated and a silicone rubber compound is vulcanized (150-220 degree-Cx 1 hour). And after carrying out 
heating vulcanization, it takes out from a forging roll die and the residue of a vulcanizing agent is evaporated with secondary 
vulcanization (200 degree-Cx 4 hours). Thus, an innermost layer is formed. An interlayer is formed in the peripheral face of an 
innermost layer by applying the coating liquid used as interlayer formation material to this innermost layer front face, after 
forming the above-mentioned innermost layer, or performing dryness and heat-treatment, after being immersed into coating 
liquid and pulling up a thing [ finishing / this innermost layer formation ]. Furthermore, after applying the coating liquid used as 
outermost-layer^ol^drum formation material to this interlayer front face, or being immersed into coating liquid, after forming the 
above-mentioned interlayer, and pulling up, an outermost layer of drum is formed by performing dryness and heat-treatment. As 
the method of application of this coating liquid, a dipping method, the spray coating method, the roll coat method, etc. are raised. 
Thus, the development roll of a three-tiered structure as shown in target drawing 1 is producible. 

[0031] In addition, after fommg the above-mentioned innermost layer, before forming an interlayer as mentioned above, it is 
desirable to form a silane-coupling-agent layer in the periphery of an innermost layer. As the formation method of this silane- 
coupling-agent layer, the application with a spray coat, dipping, and the brush etc. is raised. 

[0032] In the above-mentioned development roll, it is desirable especially desirable to set it as the range of 2- 10mm, and the 
thickness of an innermost layer 1 1 is 3-6mm in thickness. Moreover, it is desirable especially desirable to set it as the range of 
3-90 micrometers, and an interlayer*s 12 thickness is 5-15 micrometers in thickness. And it is desirable especially desirable to 
set it as the range of 20-100 micrometers, and the thickness of an outermost layer of drum 13 is 30-50 micrometers in 
thickness. 

[0033] Furthermore, in this development roll, each class is set up as follows. That is. for less than 1 5 degrees and a compression 
set (Cs), less than 5% and volume resistivity (Rv) are [ an innermost layer 1 1 / a degree of hardness (Hs) ] 1 07. It is set under to 
omega-cm. Preferably, for 5-10 degrees and a compression set (Cs), 4% or less and volume resistivity (Rv) are [ a degree of 
hardness (Hs) ] 105. It is below omega-cm. 

[0034] Moreover, for a degree of hardness (Hs), 85 degrees or less and volume resistivity (Rv) are [ an interlayer 12 ] 106. It is 
set under to omega-cm. Preferably, a degree of hardness (Hs) is 75 degrees or less, and volume resistivity (Rv) is 105. It is 
below omega-cm. 

[0035] Furthermore, a degree of hardness (Hs) is set as 85 degrees or less, and, as for an outermost layer of drum 13, volume 
resistivity (Rv) is set as 107 - 1012 ohm-cm. Preferably, a degree of hardness (Hs) is 75 degrees or less, and volume resistivity 
(Rv) is 108 - 1011 ohm-cm. 

[0036] Thus, it becomes possible by setting each property of an innermost layer 1 1. an interlayer 12. and an outermost layer of 
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drum* 1 3 as the above-mentioned value to satisfy many properties (a toner mold-release characteristic, the reduction in a 
degree of hardness, low setting nature, proper electric-conductlon-izing) of all. 

[0037] In addition, the degree of hardness (Hs) of above-mentioned each class is based on an JIS-A degree of hardness, and 
the compression set (Cs) of the above-mentioned innermost layer is JIS. K It applies to 6301 correspondingly. Moreover, the 
volume resistivity (Rv) of each class was measured as follows. That is, the sheet of class formation material was produced, the 
electrode of 10mm around was drawn with a silver paste on the sheet outside surface (with guard electrodes), the confrontation 
electrode was prepared in the field of the opposite side of a sheet, and inter-electrode electric resistance was measured In 
addition, direct-current-voltage 1 GOV were impressed to inter-electrode. 
[0038] 

[Effect of the Invention] As mentioned above, the development roll of this invention is set as the property (a degree of hardness, 
a compression set, volume resistivity) of the aforementioned specification [ each class of the innermost layer, interlayer, and 
outermost layer of drum which are formed in the periphery of an axis ] respectively. For this reason, like before, only an internal 
degree of hardness was not set as the low degree of hardness, and the whole roll becomes the thing of a low degree of 
hardness. Therefore, the development roll of this invention is equipped with a good toner mold-release characteristic, low setting 
nature, and proper conductivity. Therefore, if It Is used building the development roll of this invention for example, into an 
electrophotography copying machine, deterioration of the quality of image by prolonged use will be prevented, and a high- 
definition copy picture will be acquired. Furthermore, adhesive improvement between two-layer [ above-mentioned ] is achieved 
by forming a silane-coupling-agent layer between the above-mentioned innermost layer and an interlayer. 
[0039] Below, it combines with the example of comparison and an example is explained. 
[0040] 

[Examples 1-4, the examples 1-6 of comparison] Podding made from SUS303 (diameter of 10mm) was prepared, and each 
component shown in after-mentioned Table 1 - 3 was blended. And casting of the compound which is the above-mentioned 
innermost layer formation material was carried out to the set circle metallic tube type of the above-mentioned rodding which 
applied adhesives to the circumference (refer to drawin g 2 ), and after carrying out heating vulcanization (180 degree-Cx 1 
hour), the innermost layer was formed in the periphery of rodding by unmolding and carrying out secondary [ further ] 
vulcanization (200 degree-Cx 4 hours). Subsequently, the silane-coupling-agent layer (thickness of 0.5 micrometers) was formed 
in the peripheral face of the above-mentioned innermost layer by the coating method, using gamma- 

glycidoxypropyltrimetoxysilane as a silane coupling agent. And each class was formed in the rodding front face in which the 
above-mentioned innermost layer and the silane-coupling-agent layer were formed in order of the Interlayer and the outermost 
layer of drum by the coating method of a roll coat using interiayer formation material and outermost-layer-of-drum formation 
material. In addition, the compression set (Cs) of an innermost layer and (70 degree-Cx 22-hour x25% compression) were 
measured according to the above-mentioned method, and it was collectively indicated in following Table 1 - 3 as the thickness 
of the above-mentioned innermost layer, an interlayer, and an outermost layer of drum, a degree of hardness (Hs), and volume 
resistivity (Rv). 
[0041] 
[Table 1] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgl_eije 



03/07/29 







m m m 






1 


2 


3 


4 


1^ 






mmM * 1 




1 2135 










2 OSI! 


8 QU 


6 OSi! 


5 OU 




(Hs) 


1 4'' 


8" 


6" 


8* 




E^StK^^ (?<) 


2 


4 


4 


3 




CQ • cm) 


1 xio* 


1 xlO» 


3 xio* 


6 xio* 




J?^ (mm) 


5 


5 


5 


5 


1 




7mit~ V 'J ;i.zi'^(t'7ff-;v2010) I 0 0 IfP 




3 Og^ 


2 OSP 


2 5gi5 


2 3S6 




ias (Hs) 




70° 


75° 


72' 




(fi • cm) 


9 xlO^ 


5 xlO' 


2X10* 


8 XIO* 




(;/m) 


4 0 


2 2 


1 3 


3 


m 
li 




T F E - P P (PVDF)^S-&f* 1 0 0 ^35 


mmM *3 


0. 295 


asp 


1. 


0. 5SB 




iiftf (Hs) 


7 0' 


7 2' 


7 1 " 


7 0" 




(n • cm) 


1 XIO'* 


1 xio' 


1 X10« 


2 xio'» 






1 0 0 


2 0 


6 0 


4 0 



* 1 : '^'yf-*>:/5>> i'EC 6 0 0 JD 
*2 :ffeltl OOOcSt 

*3 : 5^ h^7'f-iUTy^r::^'>A/N>r Kpy>-9-^l/:7x 



C4Hi 

I 

C4H.-r-C4H, 



Ctnt 



HS04 



[0042] 
[Table 2] 



http:// www4.ipdl.jpo.go.jp/ cgi-bin/tran.web,cgLeije 







ib ^ ^ 






1 


2 


3 


4 










* 1 




1 5gB 




3§13 








9 0^ 


2 OSiJ 


2 OSU 






15° 


15" 


ir 


14° 






2 


5 


4 


2 






IX 10' 


IX 10* 


8XL0' 


1X10* 




r-r*^^ vlJIllly 


5 


5 


5 


5 








|B| 

B 




1 OSB 


3 SSI! 


3 


2 OIIS 




fiSS (Hs) 




85° 


85° 


70° 




V o& \* 111 y 


lxlo« 


ixio* 


IX 10* 


5x10' 






1 3 


5 0 


1 3 


2 2 


^ r 




TFE-PP(PVOF)^S^tt:I 0 OSU 


* 3 


0. 2SiI 


0. %U 




0. 




JSffi (Hs) 


70" 


70" 


73° 


70° 






IxiO'* 


2x10'* 


5x10* 


1X10" 






4 0 


4 0 


4 0 

1 


4 0 



* 1 •.^-/'f-i.'^zrv^y^EC^ 0 0 JD 

* 2 : 1'fiffi 1 0 0 0 c S t 



1 — CiH* — I 
I 

C4H,-r-C«H9 
— iiHs — 

[0043] 
[Table 3] 
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[0044] 

[Conventional example] the conductive foaming polyurethane sheet which added carbon black 20% after applying urethane 
system adhesives to rodding made from stainless steel — the periphery of rodding — twisting — metal mold — it put in inside, 
it was pressurized and it fabricated on the roll The surface hardness (Hs) of the obtained roll is 30, and volume resistivity (Rv) is 
104. It was omega-cm. 

[0045] On the other hand, the mixture which consists of the polyvinylidene-fluoride resin 22.75 section, the fluororubber 71.0 
section, the polyether ester amide 6.0 section, and the sodium dodecylbenzenesulfonate 0.25 section was supplied to the 
extruder, and the half-conductivity tube was produced by the extrusion method. 

[0046] Moreover, the mixture which consists of the vinyl chloride graft ethylene-vinyl acetate copolymer 100 section and the 
carbon black 15.9 section is supplied to an extruder, a film is produced by the extrusion method, and volume resistivity is 
5.1x102. The conductive film of omega-cm was obtained. 

[0047] and a cylindrical shape — the laminating tube which has a conductive resin layer in a Inner layer, and has half-conductive 
resin in an outer layer was obtained by covering the above-mentioned conductive film to metal mold, and making the above- 
mentioned half conductivity tube put and heat further Subsequently, the development roll of a three-tiered structure was 
produced by attaching outside and heating the above-mentioned laminating tube on the above-mentioned roll. The thickness of 
each class of this development roll, a degree of hardness, and volume resistivity were shown in the following table 4. 
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[0049] Thus, the degree of hardness of the whole roll of each obtained development roll was measured based on JIS-A. 
Moreover, each development roll was built into the electrophotography copying machine (contact development method), and 
early quality of image and picture concentration were measured according to the following method. These results are shown in 
following Table 5 —6. 

[0050] [Quality of image] The printed quai'ity of image was viewed and evaluated. That is, the character was printed and the 
repeatability of a manuscript was evaluated. And especially the thin line was correctly reproduced by the copy, the good thing 
was displayed as 0, and what the fault generated (becoming blurred fogging) displayed the fault In addition, a blur means that in 
which the thin line was disrupted, and a fogging means that by which the toner is flying to the place which does not have an 
image. 

[0051] [Picture concentration] The development roll was built into the electrophotography copying machine, picture **** was 
performed, and the solid black copy was taken. And the concentration of the copy was measured with the reflection density 
meter (made in Macbeth). O and less than 1 .40 thing were made poor, and it displayed as x noting that picture concentration 
was good in the case where the measured value in this measurement is 1.40 or more. 

[0052] [Motor torque] Press contact of each development rot! was carried out to the fixed photo conductor by the pressure of 
the grade to which the contact section is dented 1mm in the direction of a path, each roll was rotated with the torque motor 
under such a state, and the current value to which beginning moves was measured, respectively. And in the case of 3 or more 
kgf-cm, although the obtained measured value was converted into torque, and O and less than 3 kgf-cm were shown when the 
calculation value was always less than 3 kgf-cm, when ** and its value were 3 or more kgf^cm, it evaluated as x in early stages 
etc. 
[0053] 
[Table 5] 
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[0055] From the result of above-mentioned Table 5 - 6/ the blur occurred in quality of image (printing), and since the degree of 
hardness of the whole roll was high, the conventional example article was bad also about motor torque evaluation. Furthermore, 
picture concentration was also low and it was not satisfactory. Moreover, although the examples 1 and 4 of comparison and 5 or 
6 articles were good about quality of image, picture concentration was low and was not satisfactory. And although picture 
concentration was a satisfying value, 2 or 3 examples of cowparison became blurred about quality of image, and the fogging 
generated them. On the other hand, not all example articles have a problem in quality of image, and the measurement result 
which was moreover excellent also in picture concentration was obtained. 

[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the development roll of this invention. 

[Drawing 2] It is explanatory drawing showing the process of the development roll of this invention. 

[Drawing 3] It is the block diagram showing a part of copying machine style of an electrophotography copying machine. 

[Description of Notations] 

10 Axis 

1 1 Innermost Layer 

12 Interlayer ' 

1 3 Outermost Layer of Drum 
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